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FIELD OF THE INVENTION 
The present invention relates generally to information handling systems and, 
in particular, to a system and method of creating and delivering software to the 
information handling systems. 

BACKGROUND OF THE INVENTION 
When information handling systems, such as personal computers and the like, 
are mass-produced, a manufacturer may take advantage of a common software 
configuration when loading software onto the hard drives. For example, a computer 
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system is set up as a model system having the desired software configuration that is to 
be duplicated in other personal computers. Once the model system has been set up, a 
digital image of the hard drive is created. The digital image is essentially a "picture" 
of the hard drive. Creating a digital image of the hard drive is well known to those 

5 skilled in the art. Once this image is created, it is distributed to the other hard drives 
requiring the same configuration. The result is that all of the computer systems 
receiving a copy of the image during their manufacturing and assembly process will 
have the same hard drive content as the model system. 

For software upgrades on existing computer systems, an image is created for a 

10 set of changes to be made to the hard drive and the set of changes are then transferred 
to the computer systems. This results in quicker computer upgrades, which in turn 
provides a cost savings, particularly when a large number of computer systems are to 
be upgraded. 

Nonetheless, a disadvantage of this approach is that it requires a model system 
1 5 first be set up utilizing the same operating system and the same set of applications as 
desired on the other computer systems. To set up the model system, the software must 
be physically loaded from a disk onto the model computer system before the image 
can be created for transferring to the other computers. 

Even if a group of computers are networked together, a baseline configuration 
20 must also be established on the file server which requires that the file server 
physically be set up with the desired software configuration from a disk. The file 
server then allows the networked computers to have access to the new configuration. 
Networking prevents a system administrator from having to install software upgrades 
individually on each computer system. However, the upgrade must first be made to 
25 the file server which requires installation via a disk. 

Additionally, in the past, information handling systems, such as desk-top 
computer systems, laptops, personal digital assistants, digital information appliances, 
and the like, were sold with little or no software. Therefore, the tasks of obtaining, 
installing and configuring software were left to the purchaser. However, in the ever 
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increasingly competitive environment of the manufacture and sale of information 
handling systems, manufacturers generally provide hardware and software in a 
combined system that preferably, is usable out of the box. Further complicating this 
process is "build to order" computer systems. In build to order information handling 
5 systems, the customer may be given a wide selection of software from which to 
choose. The complexity and sheer number of choices result in essentially a custom 
configuration, the complexity of which is greatly increased with each choice or option 
given to the consumer. 

One method utilized to address this problem involved extracting a hard drive 

10 from the assembly process, connecting the hard drive to a computer for the purpose of 
programming the drive, programming the drive, disconnecting the drive from the 
computer and returning the programmed hard drive to the computer assembly process 
for installation on a computer. However, this method is time consuming and, 
therefore costly. Furthermore, disconnection and reconnection of the programmed 

15 hard drive may corrupt the software programmed onto the drive. 

An additional method utilized to address this problem involved loading the 
hard drive from a network after the computer hardware is assembled. However, this 
method results in high traffic on the network. In a large-volume manufacturing 
environment, this high traffic greatly reduces the throughput of the network. In 

20 essence, the greater the number of systems to be manufactured, the greater the 
requirement of network throughput. Furthermore, a network failure may interrupt 
and even cripple the entire manufacturing line. 

Another method utilized to address this problem involved a parallel 
manufacture of a custom hardware configuration and software configuration. 

25 Hardware was built and software was written to a CD-ROM. The hardware system 
was then booted and software loaded to the system from the CD-ROM, after which 
the system was tested. However, this requires selective installation on the CD-ROM 
from a comprehensive software library located elsewhere on a network. Thus, the 
requirement of network resources and throughput limits are encountered again. 
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Additionally, the use of that CD-ROM is limited to the computer system for which 
the CD-ROM was configured. Thus, a great number of CD-ROMs had to be created 
for each new configuration desired. 

Therefore, it would be desirable to provide an improved method for 
5 configuring software for a build to order system. 

SUMMARY OF THE INVENTION 
Accordingly, the present invention is directed to a method for configuring 
software for a build to order system. In a first aspect of the present invention, a 

10 method of building a custom software configuration includes receiving a plurality of 
requests for desired software configurations. At least one baseline configuration is 
identified corresponding to the desired software configuration. At least one baseline 
configuration is then compared with the desired software configuration. A set of 
changes are then created based on the comparison, wherein the set of changes are 

15 suitable for combining with the baseline configuration to generate the desired 
software configuration. At least one baseline configuration and set of changes are 
stored on a removable medium, the removable medium suitable for loading a plurality 
of desired software configurations corresponding to the requested plurality of desired 
software configurations 

20 In a second aspect of the present invention, a method of building a custom 

software configuration includes receiving a first request for a first desired software 
configuration and a second request for a second desired software configuration. The 
first desired software configuration being different than the second desired software 
configuration. At least one software configuration corresponding to at least one of 

25 the first desired software configuration and the second desired software configuration 
is identified. Wherein, at least one software configuration is suitable for generating 
the first desired software configuration and the second desired software configuration. 
The software configuration is then stored on a removable medium, the removable 
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medium suitable for loading the first desired software configuration and the second 
desired software configuration. 

In a third aspect of the present invention, a method of building a custom 
software configuration includes receiving a first request for a first desired software 
5 configuration and a second request for a second desired software configuration, the 
first desired software configuration being different than the second desired software 
configuration. At least one baseline configuration corresponding to at least one of the 
first desired software configuration and the second desired software configuration is 
identified. The at least one baseline configuration is compared with the first desired 

10 software configuration and the second desired software configuration. A set of 
changes are created based on the comparison wherein the set of changes are suitable 
for combining with the at least one baseline configuration to generate the first desired 
software configuration and the second desired software configuration. The at least 
one baseline configuration and set of changes are stored on a removable medium, the 

15 removable medium suitable for loading the first desired software configuration and 
the second desired software configuration 

In a fourth aspect of the present invention, a method of building a custom 
software configuration includes receiving a first customer order for a first information 
handling system and a second customer order for a second information handling 

20 system. The first customer order including a first list of hardware configuration 
components and a first list of software configuration components and the second 
customer order including second list of hardware configuration components and a 
second list of software configuration components. At least one of the first list of 
hardware configuration components is different from the second list of hardware 

25 configuration components and the first list of software configuration components is 
different from the second list of software configuration components. At least one 
software configuration is stored on a removable medium, the at least one software 
configuration suitable for loading at least one of the first list of software configuration 
components and the second list of software configuration components onto at least 
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one of the first information handling system and the second information handling 
system. 

It is to be understood that both the forgoing general description and the 
following detailed description are exemplary and explanatory only and are not 
5 restrictive of the invention as claimed. The accompanying drawings, which are 
incorporated in and constitute a part of the specification, illustrate an embodiment of 
the invention and together with the general description, serve to explain the principles 
of the invention. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

The numerous advantages of the present invention may be better understood 
by those skilled in the art by reference to the accompanying figures in which: 

FIG. 1 is an exemplary embodiment of the present invention wherein a disk 
image is created for a desired configuration; 
15 FIG. 2 is a flow diagram of an exemplary embodiment of the present 

invention wherein a logic flow for creating a disk image of a desired software 
configuration is shown; 

FIGS. 3 A, 3B, 3C and 3D are illustrations of exemplary embodiments of the 
present invention wherein a plurality of users choose from a plurality of customizable 
20 options for a product; 

FIG. 4 is a block diagram of an exemplary embodiment of the present 
invention wherein a removable medium is suitable for storing and loading at least two 
different software configurations; 

FIG. 5 is a flow diagram of an exemplary embodiment of the present 
25 invention wherein a plurality of received orders have a corresponding software 
configuration identified and stored on a removable medium; 

FIG. 6 is an illustration of an exemplary disk image as created by an image 
builder; and 
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FIG. 7 is an illustration of an exemplary identification scheme of a disk image 
structure of the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 



In the following detailed description of the preferred embodiments, reference 
is made to the accompanying drawings, which form a part hereof, and in which is 
shown by way of illustration specific preferred embodiments in which the inventions 
5 may be practiced. These embodiments are described in sufficient detail to enable 
those skilled in the art to practice the invention, and it is to be understood that other 
embodiments may be utilized and that logical, mechanical and electrical changes may 
be made without departing from the scope of the present inventions. The following 
detailed description is, therefore, not to be taken in a limiting sense. 

10 Referring generally now to FIGS. 1 through 7, exemplary embodiments of the 

present invention are shown. An information handling system may include a typical 
computer system, such as a desktop or laptop computer, personal digital assistant, 
digital information appliance, internet appliance, and the like. A removable medium 
is a medium readable by an information appliance and which is suitable for storing 

15 instructions and data, such as a compact disk read-only-memory (CD-ROM), digital 
versatile disc (DVD), PC Card for utilization in a PC slot, floppy disk, floppy/optical 
disk for use in a floppy/optical drive, zip disk for use in a zip drive, tape for use in a 
tape drive, and the like as contemplated by a person of ordinary skill in the art. 

Referring now to FIG. 1, an exemplary embodiment of the present invention is 

20 shown wherein a disk image is created for a desired configuration. The disk image 
process utilizes a computerized network system 10 for creating and delivering custom 
software configurations defined by purchasing customers. The disk image process 
utilizes intelligence and granularity in generating the desired software configuration. 
Included within the computerized network system 10 is an image builder 20 that 

25 creates a disk image of the desired software configuration and then transfers that 
image to a storage device 30. The storage device 30 is connected to an image server 
40 that performs the task of delivering the image. The image may be delivered 
directly to a hard drive 50 during a manufacturing and assembly process of a 
computer system. The image may also be delivered to a disk dupper 52 for 
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duplicating the image on a removable medium that is readable by an information 
handling system, a ground based transmitter 54 for broadcasting the image, or to a 
management information system (MIS) 56. 

The first step in the exemplary disk image delivery process involves entering 
5 a customer's order into an order entry system 15 to establish a bill of materials 
(BOM). The bill of materials includes a customer's selection of a desired software 
configuration for a particular computing system. Included within the bill of materials 
are hardware parameters of the computing system to be receiving the software 
configuration, including BIOS and CMOS settings plus other pertinent information as 

10 may be necessary, such as operating systems, drivers, utilities, application software, 
vendor software, and the like. A software configuration may also include the 
hardware settings, drivers, user-selected software, and the like as contemplated by a 
person of ordinary skill in the art. This information may be used by the image builder 
to create a digital image of the desired software configuration. 

15 In one embodiment, the order entry system 15 is a minicomputer. A mini- 

computer is a multi-processing system capable of supporting from four to about two 
hundred users simultaneously. Minicomputers are well known to those skilled in the 
art. For example, an IBM AS/400 minicomputer functions as the order entry system 
15 in one embodiment. In terms of size and power, a minicomputer falls between a 

20 workstation and a mainframe. Equivalent inputting methods are acceptable as an 
alternative to using a minicomputer, such as the use of a workstation, mainframe or 
other information handling system as contemplated by a person of ordinary skill in 
the art. 

Information included within the bill of materials corresponds to the particular 
25 software configuration desired by a customer, plus specifics on the computing system 
receiving the software configuration. A desired configuration may be an upgrade to 
an application already installed on the computing system or the configuration may be 
a new hard drive that is to be configured with an operating system and a variety of 
applications. Specifics on the computing system include, but are not limited to the 
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following parameters, hard drive size, installed accessories, current software 
configuration, BIOS and CMOS settings. Information corresponding to the bill of 
materials as generated by the order entry system is applied to the image builder over 
interface 17. Interface standards between a minicomputer and an image builder 20 are 
5 well known in the art. 

In referring to FIG. 2, an exemplary embodiment 200 is shown wherein a 
logic flow for creating a disk image of a desired software configuration is illustrated. 
A plurality of users 202, 204 and 206 enter orders for a first information handling 
system, a second information handling system and up to an "Nth" information 
10 handling system. The first information handling system is different from the second 
information handling system. For example, the first information handling system 
may include a different hardware component requiring a different driver, software 
component, and the like. These orders are received and a Bill of Materials (BOM) is 
generated 208. 

15 Receipt of the bill of materials is represented by block 210. The image builder 

20 starts with the top record and calculates a configuration identification (ConFig ID) 
of all the entries. In block 212, the image builder 20 groups like orders together. 
Grouping like orders together allows for increased efficiency due to the commonality 
between orders. 

20 In block 214, the image builder 20 compares the configuration IDs to the 

configuration history. If the configuration ID corresponds to a previously configured 
image, then the image builder 20 looks at whether the image is in a storage device 30, 
as illustrated in FIG. 1. If the image 218 is found in the storage device 30, then block 
220 flags the configuration as ready for delivery and notifies an operator of the 

25 computerized network 10 that a desired image is ready. Otherwise, if the image is not 
found in the storage device 30, the image is created by the image builder 20 according 
to block 216 as a fresh build. As part of the fresh build process, block 222 requires 
the image builder 20 to process the bill of materials to determine the parameters for 
building an image according to the desired software configuration and ensure that 
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they are compatible with the customer's hardware, software and special requirements 
224. The final result or output from block 222 is an image or "digital picture" of the 
desired software configuration according to the bill of materials. 

An additional image, or image suitable for loading two or more different 
5 software configurations, may also be stored on a removable medium to load a 
software configuration on an information handling system 226. An image of the 
desired software configuration may be utilized to supply the desired software 
configuration to more than one information handling system even though the first 
information handling system is different from the second information handling 

10 system. For instance, the same baseline configuration may be utilized with different 
delta images stored on a removable medium, the removable medium suitable for 
inputting the software configuration on the first information handling system and the 
second information handling system. Further, the baseline configuration with 
sufficient delta images may be used to supply software configurations to N number of 

15 devices. It may be preferable to identify the loaded software configuration on the 
configuration ID of the desired information handling system. Thus, the same 
removable medium may be utilized on more than one information handling system 
configuration. For example, the configuration ID may be utilized to determine which 
delta images to include with a baseline image to arrive at the desired image for 

20 loading to the information handling system. 

Referring again to FIG. 1, an exemplary embodiment is shown wherein the 
removable medium includes a baseline image and delta images. The image builder 
20 is coupled to the order entry system 15 via interface 17 for receiving the bill of 
materials which provides pertinent information for creating or building an image of 

25 the desired software configuration. Intelligence is provided in this step of the image 
delivery process because the image builder 20 sorts through a database of stored 
images to first determine if an image of the desired configuration has already been 
created for a prior computer configuration. These images are stored on a large 
capacity storage device 30 or multiple storage devices. If the image of the desired 



GW 97-0506DL1 



12 



configuration has not previously been created, the image builder 20 selects an 
appropriate baseline image from the storage device 30 and then determines which 
incremental images are to be layered on top of the baseline image to achieve the 
desired final configuration. 
5 These incremental images, which are also referred to as delta images, only 

contain additional information beyond the baseline image for achieving the desired 
software configuration. A level of granularity is thus achieved because of the linear 
flow process associated with achieving the desired configuration by adding a delta 
image to a baseline image. If the delta image is not in the data base, then the image 

10 builder constructs the appropriate delta image. Configuration numbers are assigned 
to all baseline images and delta images, which help the image builder 20 sort through 
all the possible images that can be used in the configuration process. 

The actual steps that must be undertaken to create a digital image of a 
computing system's hard drive are well known to one skilled in the art. The image 

15 builder 20 looks at the data stream to be loaded on the computing system's hard drive 
50. Since the disk image delivery process illustrated in FIG. 1 may be a linear 
process, the image builder 20 goes through the baseline image file by file and 
identifies those areas that are different and determines what parts are to be replaced. 
File names are examined not only by their name but by their creation date. The image 

20 builder 20 looks at specific files by a specific name or code at the time of its creation. 

In lieu of examining the baseline on a file by file basis, a bit by bit 
comparison may be performed. In addition to the image builder 20 performing this 
comparison task, another level of intelligence is obtained when the image builder 20 
determines changes to be made in registry settings and in interrupt settings so that the 

25 new software configuration will operate properly on the computing system. If the 
desired software configuration is not compatible with the hardware of the computing 
system, then the image builder rejects the bill of materials as a non-functional 
configuration. 

Either the entire image (baseline and delta) or just the delta image may be 
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loaded onto a computing system (not shown). If the computing system's hard drive, 
such as the one depicted in FIG. 1, is currently configured and all that is needed is an 
application upgrade, then only the delta image is created and installed. However, if a 
new hard drive 50 is being configured, as in a manufacturing and assembly process, 

5 then the entire image is installed on the hard drive 50. 

The image delivery process avoids having to create a new baseline for every 
image that is to be delivered. Furthermore, the image builder 20 contains editors that 
determine, for example, proper registry settings and also add directory information 
corresponding to installed applications and their file locations. An added benefit of 

10 layering information on top of a baseline is that it allows technical support personnel 
and software engineers to isolate problem areas and debug and correct problems as 
they arise. Because of the granularity, if a problem arises after a delta configuration 
was overlaid on top of baseline image, and that image is known to be error free, then 
it is easy to isolate the problem to the newly added delta configuration. Once another 

15 delta image is created with the fix, then the correct image is installed on the 
computing systems having the known error. 

The image builder 20 may include an information handling system, such as a 
computer having a processor, random-access memory (RAM), read-only memory 
(ROM), and one or more storage devices, such as a hard disk drive, a floppy disk 

20 drive, an optical disk drive, a tape cartridge drive, and the like. The memory, hard 
drives, floppy disks, and the like are types of computer-readable media. The image 
builder 20 may be coupled to a monitor 22, a pointing device 24 and a keyboard 26. 
The image builder is not limited to any particular type of computer. In one 
embodiment, the image builder 20 is a PC-compatible computer running a version of 

25 the Microsoft Windows operating system. The construction and operation of such 
computers are well known within the art. 

The monitor 22 permits the display of information for viewing by a user of the 
computer. The invention is not limited to any particular monitor 22. Such monitors 
include cathode ray tube (CRT) displays, as well as flat panel displays such as liquid 
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crystal displays (LCD's). The pointing device 24 permits the control of the screen 
pointer provided by the graphical user interface of operating systems such as versions 
of Microsoft Windows. The invention is not limited to any particular pointing device 
24. Such pointing devices include mousses, touch pads, trackballs, and point sticks. 
5 Finally, the keyboard 26 permits entry of textual information into the image builder 
20, as known within the art, and the image builder 20 is not limited to any particular 
type of keyboard. 

The image builder 20 may be coupled to a large volume storage device 30 via 
interface 28. Once the image builder 20 defines an image and assigns a corresponding 

10 configuration number, the images may be stored on the storage device 30. Likewise, 
when the image builder 20 is creating a disk image, the storage device 30 is first 
surveyed to find the desired configuration or a close match to the desired 
configuration for establishing a baseline to build upon. The storage device 30 is not 
limited to any specific format or structure as long as the storage device 30 comprises 

15 a computer-readable media for interfacing. The storage device 30 may be a family of 
hard disk drives, a floppy disk drive (into which a floppy disk can be inserted), an 
optical disk drive, or a tape cartridge drive. The implemented storage device 30 may 
be internal to the image builder 20 or may exist as a stand lone entity, as illustrated in 
FIG. 1. 

20 After the image builder 20 has created an image of the desired software 

configuration the image is passed from the storage device 30 to an image server 40 
via interface 32. The image server 30 is another computer system similar to the image 
builder 20. The image server 30 is the point of delivery for the disk image. The 
image server 30 may have a variety of interfaces as illustrated in FIG. L One 

25 illustrative embodiment has the image server coupled to a hard drive 50 via interface 
60. This embodiment allows the hard drive 50 to be configured with an image of the 
desired software configuration before installation into a computer system. Another 
illustrative embodiment has the image server 30 coupled to a disk dupper 52 via 
interface 61. The disk dupper 52 duplicates the disk image on a computer readable 
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medium, such as a floppy disk, a recordable CD, or a zip drive. Other means of 
copying the disk image are acceptable. 

In still another illustrative embodiment, the image server 40 is coupled to a 
ground-based transmitter 54 via interface 62 for wireless transmission of the disk 
5 image to an end user. Depending on the transmitter's 54 operating parameters and the 
transmitter's relay capabilities, the image could be transmitted anywhere in the world. 
In lieu of the ground based transmitter 54, the image server 40 is connected to the 
Internet in any particular manner, by which the invention is not limited to and which 
is not shown in FIG. 1. Internet connectivity is well known within the art. 

10 In one embodiment, the image server 40 includes a modem and corresponding 

communication drivers to connect to the Internet via what is known in the art as a 
"dial-up connection." In another embodiment, the image server 40 includes an 
Ethernet or similar hardware card to connect to a local-area network (LAN) that itself 
is connected to the Internet via what is known in the art as a "direct connection" (e.g., 

15 Tl line, etc.). In further embodiments, the image server 40 may be connected to the 
Internet using a cable modem or satellite Internet connectivity (as illustrated by 
transmitter 54). 

In yet another illustrative embodiment, the image server 40 is coupled to a 
management information system (MIS) 56 via interface 63. Management Information 

20 Systems may be used to support the infrastructure of businesses and organizations 
wherein such systems are well known to one skilled in the art. 

Referring now to FIGS. 3A, 3B, 3C and 3D, exemplary embodiments of the 
present invention are shown wherein a plurality of users choose from a plurality of 
customizable options for a product. For instance, the consumer, accessing a receiver 

25 over a network connection, may select from a plurality of options to configure a 
desired product, such as an information handling system. The user may utilize data 
entry screens, such as the examples shown in FIGS. 3A and 3B, to select from a 
variety of option choices to enter the data into the receiver. By offering a variety of 
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options, a corresponding variety of software configurations must also be offered, such 
as drivers, hardware setting, desired operational software, and the like. 

For example, in an exemplary embodiment 300 of the present invention as 
shown in FIG. 3C, a first consumer as denoted by a light weight line 302, a second 
5 consumer as denoted by a dashed line 304, and a third user as denoted by a heavy 
weight line 306, may select from different processor options 308, 310 and 312 from a 
plurality of processors. Thus, as the first consumer 302 selects between memory, 
video, case, input device, storage, removable storage, communication, peripheral, 
software, and the like, these choices are input to the receiver. A second consumer 

10 304 also choosing from the variety of choices, such as processor, memory, video, 
case, input device, storage, removable storage, communication, peripheral, software, 
and the like, inputs this information into the receiver. Similarly, the third consumer 
306 also chooses from the variety of choices, such as processor, memory, video, case, 
input device, storage, removable storage, communication, peripheral, software, and 

15 the like also has the choices input into the receiver. As is readily apparent, providing 
a wide variety of choices has the necessary consequence of increased overhead and 
production time as these options are incorporated into the desired product. 
Additionally, the software, either as an option itself or as the corresponding 
operational software for the desired devices further complicates the process. For 

20 example, a separate CD-ROM corresponding to only one particular information 
handing system would result in further complications in the manufacturing process. 
However, by utilizing the present invention, a removable medium may be utilized on 
a plurality of systems by including the necessary software configurations, thereby 
greatly simplifying the manufacturing process. 

25 Referring now to FIG. 3D, an exemplary embodiment of the present 

invention, as shown in FIG. 3C, is illustrated wherein consumer selections from a 
variety of options are shown. A plurality of consumers selecting from a variety of 
options may select similar options. For example, a first consumer 302 may select 
certain options similar to the options chosen by a third consumer 306, such as video 
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option two 314 and peripheral option two 316. Additionally, a second consumer 304 
may select options in common with the third consumer 306, such as video option two 
314, storage option two 316, and software option "n" 320. Similarly, the first 
consumer may select options in common with the second consumer 306, such as 
5 video option two 314, case option one 322, input device option one 324, and 
communication option one 326. Thus, the first consumer 302 and the second 
consumer 304 have the most choices in common. Grouping the first consumer 302 
and the second consumer 304 together may increase the efficiency of the assembly 
process by installing the similar software components. It may also be preferable to 

10 further extend the grouping as the similarities continue to further increase the 
efficiency of the process. For instance, product one chosen by consumer one may be 
produced first and the next most similar product, chosen by consumer two, next, 
followed again by the product most similar to product two, in this example chosen by 
consumer three. This hierarchical ordering based on similarity of options chosen may 

15 allow the products to be produced in an improved and more efficient manner. Thus, 
by utilizing the present invention, these similar information handling systems 
utilizing similar baseline images and different delta images may utilize the same 
removable medium, such as a CD-ROM, to install the necessary software 
corresponding to the hardware and software options chosen. Thus, even in situations 

20 where the entire software library is not stored on a single removable medium, the 
numbers of removable mediums needed may be greatly reduced. For example, by 
grouping orders together, such as by product one and product two that may share the 
same removable medium having the same baseline image an different delta images, 
same delta images and different baseline images, and the like. In this way, a fewer 

25 number of removable mediums are produced. 

Referring now to FIG. 4, an exemplary embodiment of the present invention 
is shown wherein a removable medium is suitable for storing and loading at least two 
different software configurations. A user may request a first information handling 
system including a variety of options, examples of such options are shown in FIGS. 
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3 A, 3B, 3C and 3D. The first requested information handling system 402 may 
include a first group of hardware configuration components 404 and a first group of 
software configuration components 406. An additional user may request a second 
information handling system. The second requested information handling system 408 
5 may include a second group of hardware configuration components 410 and a second 
group of software configuration components 412. To further complicate the process, 
at least one of the hardware or software components of the first information handling 
system is different from at least one of the hardware and/or software components of 
the second information handling system. Thus, the configuration for the first desired 

10 software configuration is different from the configuration of the second desired 
software configuration, thereby requiring different software configurations. For 
example, a different hardware component may require a different driver, and the like. 

However, by utilizing the present invention, the software configuration 
corresponding to the first desired software configuration and the software 

15 configuration corresponding to the second desired software configuration are stored 
on a removable medium 414. Thus the removable medium may be utilized to install 
the first desired software configuration on a first requested information handling 
system 416 and the second desired software configuration on a second information 
handling system 418. In this way, multiple copies of the same removable medium 

20 may be utilized to install different software configurations on different information 
handling systems without the requirement of matching only one particular medium 
with one particular system. 

For example, as shown in FIG. 5, an exemplary embodiment 500 of the 
present invention is shown wherein a plurality of received orders have a 

25 corresponding software configuration identified and stored on a removable medium- 
Orders from a plurality of users 502, 504 and 506 are received 508. Software 
configurations corresponding to the received orders are identified 510. The 
corresponding software configurations are then stored on a removable medium, the 
removable medium suitable for loading the corresponding software configurations 



GW 97-0506D1.1 



19 



512. Therefore, when the information handling system is manufactured 514 that 
corresponds to the received order, software 516 corresponding to the particular 
system 518 and/or device 520 may be input from the removable medium. 

By utilizing the present invention, the processing power of the desired 
5 information handling system itself may be utilized to configure the software on the 
information handling system, without requiring the use of network resources. For 
example, a removable medium, such as a CD-ROM, digital versatile disk (DVD), and 
the like, may include multiple software configurations. A unique identifier on the 
information handing system may be used by an executable to load the corresponding 

10 information from the CD-ROM without requiring network resources. 

Rather than trying to selectively install the specified software configuration 
from a comprehensive software library located elsewhere on a network, the entire 
software library may be provided on a removable medium suitable for installation and 
readable by the system being manufactured. The install media may be programmed 

15 over a network in advance, for example, at the end of the day, overnight, or otherwise 
during off-peak hours. A program may be utilized to read the customer's order and 
selectively install the ordered components from the removable medium. Thus, only 
the processing power of the system itself is required for extraction and installation of 
the software, and the network is not used during manufacture. The comprehensive 

20 software collection may be compressed due to size constraints. The install media 
may be a removable medium, such as a DVD-ROM, CD-ROM, tape, or other 
removable media that may be utilized by a drive included in the information handling 
system being manufactured. Since knowledge of a particular order is not required, the 
install media may be prepared in advance. Thus, multiple software configurations 

25 may be loaded on a plurality of information handling systems from a single type of 
removable medium in a time efficient and cost-effective manner. 

FIG. 6 illustrates an architecture of an exemplary disk image 600 as created 
by the image builder 20. The image builder 20 builds the image 600 in software 
according to a desired software configuration and delivers that image to a storage 
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device 30. Sections of the disk image are discussed in the order in which they are 
presented in FIG. 6. One skilled in the art will readily realize other embodiments of 
an image architecture are contemplated without departing from the spirit and scope of 
the present invention. 

5 Section 602 contains BIOS flash properties. The next two sections, sections 

604 and 606, contain the main operating system and the main applications' program 
code or instructions. Hardware characteristics of the computing system receiving the 
disk image 600 are addressed by section 608 dealing with the CMOS settings, section 
610 includes the main BIOS instructions, section 612 supports LOC information and 

10 section 614 supports desktop parameters for the main operating system. 

Section 616 supports information including, but not limited to the following: 
operating system registers, initialization information and configurations files. Section 
618 includes test information. Similar to section 616, section 620 includes, but is not 
limited to the following: application system registers, initialization information and 

15 configurations files. The last two sections contain an identification of the specific 
image itself 622, and the last section contains an identification of the customer 624. 
The identification numbers allow for future reference of the created image, which is 
helpful for trouble shooting problems in the software configuration and in also adding 
delta images to the previously delivered image in order to upgrade existing 

20 applications. 

FIG. 7 illustrates an exemplary embodiment of an identification scheme 700 
for a disk image structure. The image identification is a tree structure with a 
configuration identification number. Also included in the tree structure are underlying 
identification numbers corresponding to main files and underlying identification 
25 numbers corresponding to edited dynamic files (EDF). 

More specifically, the identification scheme 700 includes a configuration 
number 702 identifying what the desired image is built from. It is the foundation from 
which the image builder 20 works from in creating the desired image. Once the 
configuration ID 702 is identified, then the main files corresponding to the operating 
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system 704, e.g., Windows, Liniux, and the like, and the desired application 706 are 
layered on top of the configuration ID 702 basic files. Edited dynamic flies 
corresponding to registry settings 708, operating system initialization files 710, 
application EDF files 712. 
5 An image build software delivery process has been described. The process 

creates an image of a customer's order in software before placing the image on a hard 
drive or other storage means for the customer. Once an image has been created, 
changes or deltas to the baseline image can easily be made without having to redefine 
the baseline. Adding a delta image to the baseline image allows the desired image to 
10 be achieved. This method provides levels of granularity wherein incremental changes 
can be made to a system without having to perform major work by redefining the 
baseline. This allows for easy upgrades and allows technical support to function 
efficiently. 

In exemplary embodiments, the methods disclosed may be implemented as 
15 sets of instructions or software readable by a device. Further, it is understood that the 
specific order or hierarchy of steps in the methods disclosed are examples of 
exemplary approaches. Based upon design preferences, it is understood that the 
specific order or hierarchy of steps in the method can be rearranged while remaining 
within the scope of the present invention. The accompanying method claims present 
20 elements of the various steps in a sample order, and are not meant to be limited to the 
specific order or hierarchy presented. 

It is believed that the method for configuring software for a build to order 
system of the present invention and many of its attendant advantages will be 
understood by the forgoing description. It is also believed that it will be apparent that 
25 various changes may be made in the form, construction and arrangement of the 
components thereof without departing from the scope and spirit of the invention or 
without sacrificing all of its material advantages. The form herein before described 
being merely an explanatory embodiment thereof. It is the intention of the following 
claims to encompass and include such changes. 
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